Rice virus diseases were surveyed in the Philippines from November 1983 to March 1985. Rice nets. Immediately after collection, adults tungro was the most prevalent disease. Leaf samples collected in the field were tested for rice and nymphs of the leafhoppers were viruses by enzyme-linked immunosorbent assay (ELISA). Rice grassy stunt and rice ragged stunt individually confined in test tubes with viruses were not observed in the visual survey but were detected by ELISA in some leaf samples one 9-to 12-day-old seedling of the rice collected at Camarines Sur, Iloilo, Laguna, and Antique. In most locations, many plants showing cultivar TN 1 for an overnight inoculation tungrolike leaf yellowing contained rice tungro bacilliform virus (RTBV) and rice tungro spherical access. After the leafhoppers were virus (RTSV). In some locations, however, many leaf samples with similar symptoms contained removed or killed, seedlings were neither virus. Many plants without the symptoms in the same fields contained RTSV alone. RTSV transplanted in pots and grown in a also occurred in the fields where tungrolike symptoms were not observed. A high proportion of greenhouse for 14-21 days, then tested by vector leafhoppers collected in the fields transmitted RTSV alone. These results indicate that aside ELISA. from tungro (a disease complex associated with RTBV and RTSV), RTSV also occurs and spreads ELISA. as an independent disease in the Philippines.
ELISA. Leaf samples were homogenized separately with phosphateAdditional key words: epidemiology, Nephotettix virescens, N. nigropictus, Recilia dorsalis, rice buffered saline (pH 7.4) containing tungro virus, rice waika virus 0.05% Tween 20 in a Combined Leaf and Bud Press (Erich Pollahne, FRG). Extract was directly tested by ELISA following the procedure described by Rice tungro, a destructive virus Hibino (1) found that RTSV was Clark and Adams (2). Immunoglobulin disease, is one of the most important rice spreading as an independent virus in (IgG) was purified from antisera to diseases in many South and Southeast experimental fields in the International RTBV, RTSV (14), rice grassy stunt virus Asian countries including the Philippines.
Rice Research Institute, Philippines, and (RGSV) (11) , and rice ragged stunt virus Rice tungro spherical virus (RTSV) was suggested that this phenomenon might (RRSV) (8). An Immulon II plate believed to be the causal virus of tungro have key importance for understanding (Dynatech) was coated with IgG at 1,4, 1, and was once called rice tungro virus tungro epidemiology. Here, we report the and 1 mg/ml, and IgG-alkaline phos-(4,5). Now, RTSV is known as a latent results of our survey on rice virus diseases phatase conjugate was diluted 1,000, 500, virus and acts as a "helper" for the in the Philippines indicating the wide 1,000, and 1,000 times for RTBV, RTSV, transmission of rice tungro bacilliform occurrence of RTSV. Preliminary results RGSV, and RRSV, respectively. Reacvirus (RTBV) by leafhopper vectors have been reported (1, 12 grown, the disease may continue to be an pests. It was very unlikely that ELISA Because RTBV/RTSV incidence was important constraint to rice production. was not able to detect RTBV and RTSV high while RGSV and RRSV incidence RTBV and RTSV were predominantly in plants with tungro. The assay could was very low or zero in the early survey, associated with rice plants with tungrolike detect the viral antigens in seedlings as subsequent ELISA was done for RTBV leaf yellowing, whereas many rice plants early as 6-8 days after inoculation access and RTSV only. About 53% of leaves without symptoms were infected with (N. B. Bajet and H. Hibino, unpublished) . showing tungrolike symptoms contained RTSV alone. In greenhouse tests, rice It is known that N. virescens is the both RTBV and RTSV, whereas about seedlings are rarely infected with RTSV most efficient vector of the tungro viruses 26% of the nonsymptomatic leaves alone when inoculated by the vector (7,10,13). In transmission tests conducted contained RTSV alone (Table 2 ). Some leafhoppers maintained on plants with in Indonesia and Japan (7,10), N. leaf samples collected at Pila and both RTBV and RTSV (7,10). However, nigropictus transmitted RTBV or RTSV Pagsanjan, Laguna, where no tungro RTSV can be readily transmitted by the at very low efficiency while R. dorsalis symptoms were observed, contained leafhoppers that have fed on plants with failed to transmit the viruses. In these RTSV. On the other hand, leaf samples RTSV alone (7,10). 
